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Ronald L. Dalman, MD, and Matthew W. Mell, MD, MS, Stanford, Calif
Objective: Rates of inferior vena cava (IVC) ﬁlter retrieval have remained suboptimal, in part because of poor follow-up.
The goal of our study was to determine demographic and clinical factors predictive of IVC ﬁlter follow-up care in
a university hospital setting.
Methods: We reviewed 250 consecutive patients who received an IVC ﬁlter placement with the intention of subsequent
retrieval between March 2009 and October 2010. Patient demographics, clinical factors, and physician specialty were
evaluated. Multivariate logistic regression analysis was performed to identify variables predicting follow-up care.
Results: In our cohort, 60.7% of patients received follow-up care; of those, 93% had IVC ﬁlter retrieval. Major indications
for IVC ﬁlter placement were prophylaxis for high risk surgery (53%) and venous thromboembolic event with contra-
indication and/or failure of anticoagulation (39%). Follow-up care was less likely for patients discharged to acute
rehabilitation or skilled nursing facilities (P < .0001), those with central nervous system pathology (eg, cerebral
hemorrhage or spinal fracture; P < .0001), and for those who did not receive an IVC ﬁlter placement by a vascular
surgeon (P < .0001). In a multivariate analysis, discharge home (odds ratio [OR], 4.0; 95% conﬁdence interval [CI],
1.99-8.2; P < .0001), central nervous system pathology (OR, 0.46; 95% CI, 0.22-0.95; P [ .04), and IVC ﬁlter
placement by the vascular surgery service (OR, 4.7; 95% CI, 2.3-9.6; P < .0001) remained independent predictors of
follow-up care. Trauma status and distance of residence did not signiﬁcantly impact likelihood of patient follow-up.
Conclusions: Service-dependent practice paradigms play a critical role in patient follow-up and IVC ﬁlter retrieval rates.
Nevertheless, speciﬁc patient populations are more prone to having poorer rates of follow-up. Such trends should be
factored into institutional quality control goals and patient-centered care. (J Vasc Surg 2013;58:440-5.)Since the advent of inferior vena cava (IVC) ﬁlters
nearly 40 years ago, and with Food and Drug Administra-
tion approval of retrievable IVC ﬁlters in 2003, there has
been a dramatic increase in the number of IVC ﬁlter
implantations per year.1,2 However, IVC ﬁlters are not
benign, and various authors have reported both early and
late complications associated with IVC ﬁlters that are not
retrieved. These include migration with incidence of
0.3%,3 thrombosis with incidence of 2% to 10%,4 and per-
foration with incidence of 0.3%.5,6
Accordingly, in recent years increasing attention has
been directed toward improving IVC ﬁlter retrieval rates.
A recent retrospective review of Medicare patients showed
that although there was a greater than 100% increase in the
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://dx.doi.org/10.1016/j.jvs.2012.12.0852008 the annual ﬁlter retrieval rate was only 5.1%.2 Simi-
larly, others have reported low retrieval rates ranging
between 12% and 45%.7 Some have suggested that subop-
timal retrieval rates are due to poor clinical outpatient
follow-up.8 Lucas and colleagues demonstrate that enroll-
ment of trauma patients who received an IVC ﬁlter into
a tracking registry signiﬁcantly improved follow-up and
doubled resultant IVC ﬁlter retrievals.9
In an effort to improve our institution’s IVC ﬁlter
retrieval rates, in May 2009 we implemented a follow-up
protocol for patients who received an IVC ﬁlter. The
objective of this study was to assess the effectiveness of
our protocol and to determine whether other demographic
or clinical factors affected patient follow-up and ultimate
IVC ﬁlter retrieval rates.
METHODS
Design and data analysis. This study was an institu-
tional review board-approved retrospective review of
hospital records for all patients who received a retrievable
IVC ﬁlter placement at our institution from March 2009
to October 2010. Patients were identiﬁed through a query
for Current Procedural Terminology (CPT) codes for IVC
ﬁlter placement (37620 and 75940) and retrieval (37203
and 75961). An institution-wide query was conducted by
the Stanford Center for Clinical Informatics. A total of
250 consecutive patients were identiﬁed, and each patient’s
electronic medical records were reviewed in detail.
We evaluated speciﬁc demographic data such as age,
sex, insurance type, and place of residence. Clinical factors
Fig. Flow chart of study population. From March 2009 to
October 2010, 250 consecutive patients were identiﬁed to receive
an inferior vena cava (IVC) ﬁlter placement at our institution. Of
these patients, 26 were deceased and were therefore excluded from
our follow-up analysis. Of the remaining 224 patients, 136 patients
received outpatient clinical follow-up, and 88 patients did not. Of
the patients who received follow-up, 126 patients had a ﬁlter
retrieval, and 10 did not.
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collected and included a history of trauma, hypercoagulable
condition, obesity, arrhythmia, cancer diagnosis, or history
of deep venous thrombosis (DVT) or pulmonary embolism
(PE). Indications for retrievable IVC ﬁlter placement, the
physician subspecialty that cared for the patient, and the
type of discharge (to usual residence, skilled nursing facility,
acute rehabilitation facility, or transfer to another hospital)
were determined from chart review. We also evaluated the
total number of days of ﬁlter implantation, the number of
ﬁlter retrieval attempts, and whether ﬁlter retrieval was
successful. Patients who died were excluded from our anal-
ysis to avoid bias toward nonretrieval.
IVC ﬁlter placement. All ﬁlters placed in the patient
cohort were Food and Drug Administration-approved
retrievable IVC ﬁlters, which were placed via ﬂuoroscopic
guidance. The choice of retrievable ﬁlter brand (67%
Günther Tulip [Cook Medical, Bloomington, Ind], 14%
Celect [Cook Medical], 6.8% Option [Angiotech
(designed by Rex Medical), Vancouver, BC, Canada],
0.9% Angiodynamics [Angiodynamics, Queensbury, NY],
0.4% Bard [Bard Peripheral Vascular, Tempe, Ariz], 0.4%
Optease [Cordis Corporation, Hialeah, Fla]) and site for
venous access (right internal jugular vein [62.5%], left
internal jugular vein [1.3%], right femoral vein [29%],
and left femoral vein [7.1%]) were at the discretion of the
operator.
Follow-up practice. At the time of implantation of
a retrievable IVC ﬁlter by a member of the vascular surgery
division, a 1-month outpatient follow-up appointment was
automatically scheduled for all patients, regardless of indi-
cation for ﬁlter placement. At the time of follow-up,
a lower extremity venous duplex was obtained and
patients with no ongoing indication for the IVC ﬁlter were
scheduled for an outpatient IVC ﬁlter retrieval procedure.
Patients missing the follow-up appointment were placed on
a “no-show” list by clinic staff and were contacted to re-
schedule their follow-up appointment in short order. At
least three attempts are made to contact patients and
include telephone calls and mailed letters. These outreach
efforts are primarily focused on contacting patients and
their families.
Although other services do not have a standard
protocol in place for patient follow-up, decisions for
follow-up are made on an individual basis and may rely
on the patient’s referring physician to re-initiate contact
once the patient no longer needs their IVC ﬁlter. Patients
who miss their follow-up appointments are also contacted
at least three times with phone calls and mailed letters.
Data analysis. Patients were stratiﬁed based on status
of follow-up care and treating subspecialty service. Patient
demographic and clinical variables were compared between
patients who received follow-up care and those who did
not. For patients who had their ﬁlters implanted by one
service and retrieved by another, the service that implanted
the ﬁlter was given credit for patient follow-up. The c2
tests were used to compare categorical variables and the
Student t-test or Wilcoxon rank-sum tests were used foranalysis of continuous variables. Multivariate logistic
regression analysis was performed to identify variables that
signiﬁcantly predicted patient follow-up. Statistical signiﬁ-
cance was predetermined at an alpha of .05 (P ¼ .05,
two-tailed). All statistical analysis was performed using SAS
v. 9.3 (SAS Institute, Cary, NC).RESULTS
At the time of our analysis, 26 of the 250 patients iden-
tiﬁed had died, leaving 224 available for analysis (Fig). Of
the 26 patients that died, we were unable to recover date
of death for eight. For the remaining 18, all died less
than a year after their ﬁlters were placed and 11 (61%)
died within 30 days of ﬁlter placement. All of the patients
who died within 30 days died receiving intensive care as
a result of previously sustained trauma (2 patients), cancer
diagnosis (4), sepsis (4), or cardiogenic shock (1). These
fatal complications were likely unpredictable prior to ﬁlter
Table I. Demographic variables
Percent
receiving
follow-up
Percent not
receiving
follow-up P value
Age (mean years 6 SD) 54.9 (616.7) 58.4 (618.6) .16
Sex .97
Female 60 40
Male 61 39
Distance from hospital
(miles 6 SD)
112 (6235) 116 (6202) .89
Insurance type .09
Private 66 34
Government 58 42
Uninsured 50 50
SD, Standard deviation.
Table II. Univariate analysis of clinical variables
Percent
receiving
follow-up
Percent not
receiving
follow-up P value
Trauma patient 54 46 .43
Discharge disposition: <.0001
Home 75 25
Othera 28 64
Anticoagulation prior to discharge 65 35 .27
Indication:
Prophylaxis for general surgery 66 34 .22
Prophylaxis for bariatric surgery 93 7 <.0001
CNS pathology 39 61 <.0001
PE and/or DVT 33 47 .037
Other contraindication 7 12 .2
Service: <.0001
Vascular surgery 75 25
Others 44 56
CNS, Central nervous system; DVT, deep venous thromboembolism;
PE, pulmonary embolism.
aOther e skilled nursing facility, acute rehabilitation, other hospital facility.
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IVC ﬁlter placement.
The mean age for all patients included was 56 (617.6)
years and 46% of patients were female. Patients lived an
average of 107 miles from the hospital, with a median
distance of 32 miles. Forty-nine percent of patients had
private insurance, 48% had federal or state insurance, and
only 2.6% were uninsured.
Examination of operative reports conﬁrmed that for all
patients included, ﬁlters were placed with eventual plan for
retrieval if and when the patient’s acute clinical need for
a ﬁlter resolved. The clinical indications for IVC ﬁlter
placement in our cohort of patients were mostly for
prophylaxis prior to an operation (34% prior to a general
or orthopedic surgery, 19% prior to an elective bariatric
surgery, 29% with central nervous system pathology
precluding anticoagulation). Almost 40% of patients
received an IVC ﬁlter following a diagnosis of an acute
DVT or PE and had an absolute or relative contraindica-
tion for therapeutic anticoagulation. In 9% of cases, IVC
ﬁlters were placed in patients who could not tolerate anti-
coagulation for other reasons. For ﬁlter placement, access
site varied by specialty with vascular surgeons placing 62%
of ﬁlters via the right or left femoral veins, whereas others
preferring the right or left internal jugular veins 92% of
the time.
In our study cohort, 136 patients (60.7%) were seen in
follow-up at our institution, and of these patients, 126
(92.6%) had successful IVC ﬁlter retrieval (Fig). Mean ﬁlter
indwelling time prior to ﬁlter retrieval was 75 days. Of the
98 patients who did not have an IVC ﬁlter retrieved, 88
(89.8%) had no outpatient clinic follow-up. These patients
either received no further care at our institution after
discharge or continued to receive care, but were not re-
evaluated for possible removal of their IVC ﬁlter. The
remaining patients that did not receive retrieval had a clin-
ical contraindication (7.1%) or technical failure (3.1%).
Univariate analysis was performed to compare
demographic and clinical variables between patients
who were seen in follow-up and those who were not
(Tables I and II). There was no signiﬁcant difference
in demographic variables between patients who receivedfollow-up and those who did not (Table I). Clinically,
patients who were seen in follow-up were more likely to
be discharged home (P< .0001), receive a ﬁlter for prophy-
laxis prior to bariatric surgery (P < .0001), and receive
a ﬁlter placement by a vascular surgeon (P < .0001).
Patients who did not have follow-up were more likely to
have a CNS pathology (P < .0001). There were no signif-
icant differences in follow-up rates among trauma patients.
Our multivariate analysis model adjusted for age, sex,
obesity, discharge status, indications for IVC ﬁlter place-
ment, and subspecialty service. Multivariate analysis
conﬁrmed that CNS pathology independently predicted
signiﬁcantly lower follow-up rates (P < .0001; Table III).
Discharge home and vascular surgery service care indepen-
dently predicted higher likelihood of follow-up (P < .0001,
odds ratio, 4; and P < .0001, odds ratio, 4.7; respectively).
Of the 120 patients who were managed by the vascular
surgery service, 90 (75%) were seen back for outpatient
follow-up (Table II). Of these patients, 82 (91%) had their
ﬁlters retrieved. Of the remaining 104 patients, 46 (44%)
were seen back for outpatient follow-up, and 42 (91%) of
these patients had ﬁlters retrieved.
DISCUSSION
More than 400 to 600 thousand Americans develop
a form of venous thromboembolism (VTE) each year,10
and up to 40% of patients admitted to a hospital for acute
DVT are also found to have a PE.11 Various reports have
demonstrated a signiﬁcant reduction of symptomatic acute
PE in patients who receive an IVC ﬁlter following a diag-
nosis of an acute DVT,12 and over the past decade, there
has been a dramatic increase in the number of IVC ﬁlters
implanted per year.2 This increase is multifactorial and is
likely associated with a rise in efforts to diagnose symptom-
atic VTE, an increase in the variety and efﬁcacy of currently
available IVC ﬁlters, an increase in the ease of insertion of
Table III. Multivariate predictors of follow-up care
OR 95% CI P value
Age, years 1.0 0.92-1.02 .977
Sex 0.8 0.42-1.5 .501
Obesity 2.4 0.79-7.38 .121
Vascular surgery service care 4.7 2.35-9.66 <.0001
Discharge home 4.0 1.99-8.18 <.0001
Indication: CNS pathology 0.46 0.22-0.95 .03
CI, Conﬁdence interval; CNS, central nervous system; OR, odds ratio.
OR adjusted for age, sex, history of obesity, service type, discharge status,
and indication for procedure.
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surgeons, interventional radiologists, and cardiologists)
who are capable of implanting and retrieving IVC ﬁlters.
However, despite the increase in retrievable IVC ﬁlter
placements, the number of IVC ﬁlter retrievals continues
to be dramatically low, raising questions as to what barriers
continue to prevent retrieval and what morbidity risks
befall those who do not have their ﬁlters retrieved.2,8,9,13
In the study herein, we demonstrate that implementa-
tion of a follow-up protocol for patients who receive an
IVC ﬁlter is feasible. We also conﬁrm that for patients
who do not have their IVC ﬁlter removed, outpatient
follow-up is the main obstacle to ﬁlter retrieval. Further-
more, we observed that speciﬁc patient-associated variables
appear to signiﬁcantly inﬂuence follow-up rates in our
study cohort. Type of subspecialty care and discharge to
usual residence appear to improve follow-up rates, whereas
patients who are not discharged home and those with CNS
pathology are less likely to have outpatient follow-up care.
At our institution, vascular surgery subspecialty care had
higher follow-up rates than others. However, once patients
were seen for follow-up with vascular surgery or other
services, 90% had their ﬁlters removed, demonstrating that
obtaining follow-up itself is the major barrier to ﬁlter
retrieval. We believe that the observed variation in follow-
up rates reﬂects a difference in approach to patient follow-
up after ﬁlter placement. We believe that a proactive strategy
has widened our capacity to retain outpatients and has
provided us with a mechanism to track patients that would
potentially otherwise be lost to follow-up.
Lucas et al similarly demonstrate that an automatic
follow-up scheduling protocol can enhance outpatient
follow-up.9 Kalina et al also demonstrate that patients
who receive IVC ﬁlters in the setting of trauma are more
likely to follow-up if enrolled into an outpatient registry.
In their study, both attempts to retrieve an IVC ﬁlter and
the aggregate rates for IVC ﬁlter retrieval were nearly
doubled from 15.5% preregistry to 31.5% after registry
implementation.8
Interestingly, we observed that the distance between
a patient’s usual residence and the hospital did not signiﬁ-
cantly impact follow-up rates. Similarly, patients who were
admitted to our institution following a traumatic injury did
not have a signiﬁcant difference in follow-up rates
compared with patients with other admission diagnoses.These observation differ from those of previous reports
that suggested that trauma patients and those who live
far from a hospital are prone to poor overall follow-up
and IVC ﬁlter retrieval rates.9 However, Kramy-Jones
et al recently demonstrated that trauma patients who
receive concerted follow-up planning following discharge
can have signiﬁcantly improved follow-up rates and IVC
ﬁlter retrieval rates.14 In fact, in their study, loss to
follow-up rates were reduced to only 6%, which is dramat-
ically lower than other reports suggesting loss to follow-up
rates of up to 45%. These ﬁndings afﬁrm that quality
control mechanisms and proactive follow-up planning is
more predictive of successful follow-up, rather than status
as a trauma patient or far distance of residence from the
hospital.
It is conceivable that insurance status may affect follow-
up care for patients with IVC ﬁlters in that those lacking
insurance may have less access to medical care once dis-
charged home. In our cohort, insurance status was not
a statistically signiﬁcant predictor of IVC ﬁlter follow-up
care (P < .09). However, most of the patients treated at
our hospital have insurance of some form, and thus, our
study may be underpowered to demonstrate any difference
in insurance type or status.
Another factor we thought may affect follow-up care
but did not was anticoagulation status. Although one
may postulate that those receiving anticoagulation at
discharge may have increased likelihood of follow-up
because of need for subsequent monitoring of anticoagula-
tion therapy, we did not ﬁnd that anticoagulation status
affected follow-up care for IVC ﬁlter retrieval (P < .3).
Our ﬁndings highlight that there are some important
clinical factors that impact outpatient follow-up rates and
subsequent retrieval of IVC ﬁlters. Patients who were dis-
charged to home in our cohort were more likely to
follow-up for ﬁlter retrieval. These patients may have less
acute or chronic health problems, a higher functional
status, and/or better resources. However, a primary reason
patients are discharged to transitional facilities such as
skilled nursing facilities or rehabilitation centers rather
than home is to continue needed occupational and outpa-
tient health management as well as to coordinate necessary
follow-up.15 Thus, it is noteworthy that patients who are in
fact discharged to these care facilities are less likely to
receive outpatient follow-up for IVC ﬁlter retrieval.
Reasons for poor follow-up for these patients may be
linked to suboptimal communication between institutions.
For instance, when patients are transferred to skilled facili-
ties, the receiving medical staff is provided with a list of
follow-up appointments for which the patient is expected
to return. Given that patients are often discharged from
a multitude of medical and surgical services, their follow-
up appointments may not be listed in their discharge paper-
work. With our vascular surgery clinic outreach speciﬁcally,
clinic staff are not always aware of where a patient is dis-
charged to and primarily focus on contacting patients or
families at the address and contact numbers listed on
admission. Thus, these patients may be deemed “lost to
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whereabouts. There may also be issues of transportation
that hinder timely follow-up from different nursing facili-
ties scattered throughout the state. Furthermore, we may
need to adjust our expectations as to when these patients
will be ready to return for follow-up. More debilitated
patients may require more than a month for outpatient
care and rehabilitation than patients discharged home.
Taken together, poor follow-up for patients discharged to
other care facilities emphasizes the need for enhanced
communication with these facilities to improve coordina-
tion of care and facilitate necessary outpatient services as
well as adjustments in our expectations for patient readiness
for IVC ﬁlter follow-up care.
Patients with CNS pathology were also less likely to
receive outpatient follow-up for IVC ﬁlter retrieval. We
suspect that the majority of these patients are lost to
follow-up partly because of the nature of their disease
process. However, we also suspect that the ﬁlters implanted
in these patients are often maintained as permanent ﬁlters
in a population that is thought to be at higher long-term
risk for VTE. Moreover, in speciﬁc subsets of this patient
population, such as those with spinal cord or cerebral
trauma or bleeding, the timing and course of anticoagula-
tion is a topic of continued debate.16 In this subset of
patients, some have advocated for the use of permanent
IVC ﬁlters since candidacy for retrieval is anticipated to
be low.17 As such, rates of IVC ﬁlter implantation and
retrieval in patients with CNS pathology will likely be
confounded by ambiguities as to when anticoagulation
can be safely resumed.
Patients who received a retrievable IVCF for prophy-
laxis prior to bariatric surgery were signiﬁcantly more likely
to receive follow-up care. We attribute this observation to
service-related factors. Bariatric surgery patients at our
hospital are cared for by a cadre of health professionals
that coordinate all aspects of patient care, including
follow-up for ﬁlter retrieval. Thus, patient’s access to coor-
dinated care likely predicted higher ﬁlter follow-up rates
and subsequent retrieval.
While a proactive approach after ﬁlter placement can
improve patient follow-up, more detailed guidelines may
also have a role in improving follow-up care by equipping
primary care and referring physicians with more precise
information as to when patients should be considered for
IVC ﬁlter removal. The American College of Chest Physi-
cians (ACCP) currently provides limited recommendations
regarding management of patients with IVC ﬁlters.18
Speciﬁcally, the ACCP recommends primary therapeutic
anticoagulation for acute proximal lower extremity DVT
and/or PE (grade 1B). If a patient has an acute DVT or
PE, and has a contraindication for therapeutic anticoagula-
tion, IVC ﬁlter placement is suggested (grade 1B). In
patients who receive an IVC ﬁlter, therapeutic anticoagula-
tion should be initiated once it is no longer contraindicated
(grade 2B).18 However, the ACCP guidelines provide no
speciﬁc recommendations regarding when an IVC ﬁlter
should be retrieved, the length of anticoagulation priorto retrieval of an IVC ﬁlter, or the nature of follow-up
care that is needed once an IVC ﬁlter is implanted.
Moreover, the complexity of IVC ﬁlter management is
heightened by the variety of organizational and societal
guidelines that also provide commentary regarding the use
of IVC ﬁlters. For example, the 2007 American Society
for Metabolic and Bariatric Surgery consensus statement
suggests IVC ﬁlter placement in high risk patients with
BMI greater than 55.19 In this patient subset, recent series
have demonstrated a reduction in PE by up to 20%.20 Simi-
larly, the 2002 Eastern Association for the Surgery of
Trauma guidelines recommend placement of IVC ﬁlters in
“high-risk” trauma patients without a documented DVT
or PE, who have a closed head injury or are anticipated to
have long periods of immobilization.16 The guidelines
quote IVC ﬁlter patency rates of 96% at 2 years postplace-
ment and high efﬁcacy in preventing PEs.21 Others have
also advocated for the expanded use of IVC ﬁlters in patients
with recurrent PE/DVT, chronic thrombotic pulmonary
hypertension, or extensive free-ﬂoating iliofemoral or ilio-
caval DVTs.18 In the majority of these annotations, recom-
mendations for IVC ﬁlter retrieval are rarely discussed.
In an effort to enhance IVC ﬁlter retrieval rates at our
institution based on this study, we are currently in the
process of expanding our follow-up protocol to other
subspecialties that also participate in IVC ﬁlter implanta-
tion. In addition to booking automatic follow-up appoint-
ments at the time of ﬁlter placement and keeping
a database, other strategies such as involving patient’s
primary care physicians, improved patient and family
education, and improving care coordination with skilled
nursing and long-term care facilities may all greatly
improve follow-up rates. Harnessing the capabilities of
electronic medical records by building in reminders for
ﬁlter follow-up may also be efﬁcacious. Furthermore, delib-
erate documentation of decisions to make ﬁlters permanent
or the longer term need for ﬁlters could better ensure
appropriate clinical use.
Although we provide compelling evidence that proac-
tive practice paradigms can increase likelihood of patient
follow-up and ﬁlter retrieval, our study has its limitations.
Speciﬁcally, the retrospective nature of the study makes it
vulnerable to several confounding variables. Our data is
also subject to the quality of documentation in patient
charts. It is possible, for instance, that discussions regarding
need for ﬁlter permanence occurred but simply were not
documented. Our data is also limited to our institution
alone, and thus, patients who had their ﬁlters removed else-
where were not captured in our data set. Moreover, differ-
ence in referral patterns to services providing IVC ﬁlter
placement at our institution may have contributed to
a modest cohort effect. Our multivariate analysis, however,
accounted for differences in patient diagnoses and CNS
pathology was the only patient diagnosis that signiﬁcantly
affected follow-up rates. What is more, we found that there
was no signiﬁcant difference between the number of
patients with CNS pathologies that were referred to each
service that provides ﬁlter placements.
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nature of the patient cohort that was assembled from 250
consecutive patients with no gaps, thus capturing a realistic
demographic mix of patients that are normally receiving
care at our institution.
CONCLUSIONS
We demonstrate that service structure plays a critical
role in patient follow-up after IVC ﬁlter placement. In
the era of quality improvement associated with reimburse-
ment, developing an institutional system of proactive
surveillance of patients with IVC ﬁlters is necessary to
both prevent complications from prolonged ﬁlter
indwelling times and to achieve quality standards. When
developing a follow-up program, additional efforts are
required to ensure that vulnerable patient populations,
such as those not discharged home or those with a CNS
disorder, are not lost to follow-up. These efforts should
be periodically reviewed and tailored to local institutional
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